We analyse the available data on the polarized asymmetries A 1 for proton, neutron and deuteron targets. We use a homogeneous and updated set of unpolarized structure functions to derive g 1 from A 1 , and we accurately correct for the scaling violations in order to obtain g 1 (x, Q 2 ) with the same Q 2 for all x values. The contribution to the Q 2 evolution of a possible large gluon polarized density is also considered. The implications for the Ellis-Jaffe and for the Bjorken sum rules are discussed.
New data on the polarized structure functions g 1 of deuterium nuclei [1] and of neutrons [2] have recently been published, which add to previous data on g 1 of protons [3, 4] .
Of special importance for the physical interpretation of the results is the derivation from the data of the first moments related to the Ellis-Jaffe [5] and the Bjorken [6] sum rules. While the data on g 1 (x, Q 2 ) are collected at different values of Q 2 for different values of x, the evaluation of moments in x requires the same value of Q 2 for all values of x. Thus, for a correct evaluation of moments, in principle, one must apply corrections to the data points in order to take the Q 2 evolution into account and reduce each data point in x to a common Q 2 value. As a first approximation to the solution of this problem one can imagine to take advantage of the fact that, within the present accuracy of the data, the primary measured quantity, the asymmetry
gluons. In the second case we start from a polarized gluon density large enough to entirely explain in terms of gluons (with neglible polarized strange sea) the violation of the Ellis-Jaffe sum rule observed by the EMC experiment on protons, according to the mechanism based on the anomaly proposed in refs. [11, 12] and further discussed in refs. [13] [14] [15] .
We consider the polarized structure functions
where
and q + (q − ) is the density of the quark q with positive (negative) helicity in a proton with positive helicity. We recall that, according to the mechanism discussed in refs. [11] [12] [13] [14] [15] , the effective polarized quark densities defined by eqs. (2) and (3) are split into a part conserved by the two-loop Q 2 evolution equations, which is expected to be closely related to constituent quarks, and the gluon component, which, due to the anomaly, does not decouple from the first moment at large Q 2 .
We have
1 + g
The evolution equation for ∆q is given by [9] 
Here ∆g = g + − g − , g is the gluon density function, and
The convolution product ⊗ is defined as usual by
Combining eqs. (2), (3) and (10), we find
or
This equation can be approximately integrated by observing that
where 2πb = (33 − 2n f )/6 = 9/2. For a small displacement in Q 2 , we can neglect the
and ∆g on the r.h.s. of eq. (15), and obtain
. (17) Actually, in the numerical computations, we use the two-loop expression of α S (Q 2 ) in terms of Λ. We take Λ M S (n f = 3) = 383 
and
An extreme parametrization of ∆g(x) has been proposed in ref. [14] for the EMC experiment:
∆g
with the normalization C such that 1 0 ∆g(x)dx = 5. In the following, for each experiment we use the same form for ∆g(x), but with a rescaled normalization given by
are the average values of Q 2 for the EMC and for the experiment under consideration, respectively. This amount of polarized gluons is extreme in the sense that all the EMC deviation from the Ellis-Jaffe sum rule is attributed to the effect of gluons, while some amount of polarized strange sea is indeed plausible. Also, the above polarized gluon distribution nearly saturates the positivity bound from the known unpolarized gluon density especially at large x [14] .
In the original treatment of the data [1−4] , in order to obtain the values of g 1 , the
the experiment. In the present context, obviously we cannot tolerate this neglect of an important contribution to the Q 2 dependence. As already stated in the introduction,
. At this stage we can implement, for all experiments, an updated form for the unpolarized structure functions that takes also the recent measurements by the NMC [16] into account. For this purpose we use the fit to the structure function F 2 from ref. [16] and the fit to R = F 2 /(2xF 1 ) − 1 from ref. [17] . Starting from the resulting values of g 1 (x i , Q 2 i ), we evolve each point up to g 1 (x i , Q 2 0 ). For the evolution we use a fit to the data points g 1 (x i , Q 2 i ) as an input for g 1 (x) in the r.h.s. of eq. (17) and consider both the cases with and without gluons. The modified experimental points for g 1 , and the corresponding ones corrected for the evolution to Q 2 0 , chosen as the average Q 2 of the experiment, are shown in fig. 1 . In the same figure we also show a fit to the data, (solid line), corrected for the evolution with ∆g = 0. Our fits are given by
By d we actually mean (p + n)/2, as the corresponding nuclear correction factor has been taken into account [1] . The extrapolation at low x outside the measured range is also shown, based on fitting only the last two measured points by Bx 0.2 (i.e. the same α as in the previous fit). Similarly the extrapolation at large x, based on D(1 − x) 3 fitted on only the last measured point, is also displayed.
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In fig. 2 we compare the computed Q 2 dependence of the measured asymmetry for protons with the EMC data [4] . For each bin in x the two curves refer to the computed Q 2 dependence at the lowest and highest point in x. The Q 2 dependence of A 1 (x, Q 2 ) is evaluated by using the evolution equations for g 1 (x, Q 2 ) according to the above formalism and the already mentioned (Q 2 -dependent) fit to the unpolarized structure functions in order to obtain F 1 (x, Q 2 ). The results with and without gluons are plotted separately. We see that the difference associated to the gluons in the evolution is small. This is because the evolution equations at x 0 are only sensitive to the parton densities at x > x 0 : the gluon density, although having a large first moment, being concentrated at small x, has little influence on the evolution in the measured range of x. We confirm that within the present accuracy of the data no evidence for the Q 2 dependence can be seen. But we also see that the effects of the Q 2 dependence cannot be ignored in a more precise analysis. In fig. 3 the predicted Q 2 dependence of the neutron and deuterium asymmetries is shown.
The first moments of g 1 for p, n and d were obtained by three different methods:
• (a) We sum the experimental points bin by bin, excluding the first and the last bins. We then add to this value the integral of the small and large x extrapolations over the remaining x region. This way of treating the end points is safer, since the functions g 1 are rapidly varying there, especially near x = 1.
• (b) We integrate our fits of the data over the experimental range excluding the first and the last bins. The remaining region is treated as in (a).
• (c) We simply integrate our fits over the full x range.
The results corresponding to the different integration methods, with and without the corrections for the Q 2 scaling violations, and with and without gluons in the evolution equations, are collected in table 1 for p, n, d and p − n, the last being the combination of relevance for testing the Bjorken sum rule. For protons, the EMC [4] and SLAC [3] data have been combined. It can be seen that the differences between moments computed by different methods are well within the errors quoted by the collaborations. We prefer procedure (c) of integrating the overall fit over the complete range. In fact the sum bin by bin does not take the differences in the errors associated with the different bins into proper account, and the extrapolation based on only the last points overemphasizes their significance. Nevertheless, we consider it important to keep in mind the size of the changes from one method to the other. Table 1 : First moments of g 1 for p, d and n. The group of columns labelled I correspond to uncorrected data, those labelled II (III) to data corrected for evolution with ∆g = 0 (∆g as in eq. (19)). The columns (a), (b) and (c) refer to the different integration methods described in the text.
The results in table 1 are obtained with the central value Λ = 383 MeV. The effect of varying Λ in the range given above, 267 to 509 MeV, amounts to a relative error of the order of 20 to 40% of the computed correction due to Q 2 evolution. However, because of the smallness of the evolution correction, the absolute effect on the first moments I(p), I(d) and I(n) is always less than ±0.0012. According to the above discussion, for the first moments I(p), I(d) and I(n) we take the results from columns (c) of table 1. The associated errors are taken to be identical to those quoted in the experimental papers, as is appropriate, given our indicative purposes. We obtain the following results: 
where in square brackets we give in a sequence the raw data, the results from the evolution with only quarks, and finally those with quarks and gluons. The values in round brackets are the raw data values quoted by the experimental collaborations (with the error which is also shown). We see that the effect of the Q 2 evolution is small with respect to the ambiguities associated with both the fitting procedure and the experimental errors. 
Note that the result on the Bjorken sum rule depends on the amount of polarized gluons. One should not be surprised by this effect. It arises because the gluons contribute to correct the individual data points and the average Q 2 is different for each experiment. Also note that the first moments are independent of Q 2 in leading order: once the integral has been computed for a given experiment at Q 2
EXP
, within the present accuracy, it can be combined with the results of other experiments at different Q 2 values. As a consequence, for each entry in eqs. (28)- (30) we cannot specify the relevant Q 2 within the range defined by the two experiments. In fact, the predicted difference in value for the Bjorken integral is of order (α S /π) 2 , which is beyond the present accuracy.
In fig. 4 we compare the experimental numbers for the Bjorken sum rules, given in eqs. (28)-(30), with the Q 2 -dependent theoretical prediction, including corrections up to order α S /π or (α S /π) 3 calculated in ref. [18] . The higher-twist correction, as computed in ref. [19] , is negligible in the Q 2 range shown in fig. 4 .
In conclusion, we have studied the effect of scaling violation on the determination of the polarized structure function g 1 for p, n and d targets, and we have proposed a procedure to correct for this effect. Our results for the Bjorken sum rule are summarized in fig. 4 . We can see that our results do not differ much from the results quoted by the SMC and E142 collaborations. One important aspect of fig. 4 are the large error bars on the Q 2 value associated with each determination. We have taken these error bars to be the range of the average Q 2 of each pair of experiments. When this uncertainty range is taken into proper account, we see that the experimental results are consistent with the theoretical prediction, although on the low side. Unfortunately, we also see that the result obtained using the E142 data over lap with a region of moderately small Q 2 , where the theoretical prediction in strongly unstable.
The combination of EMC and SMC data is in a better position from this point of view, but in this case the errors are much larger. 
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